In recent years, Bus Rapid Transit (BRT) has generated great interest across the United States. There are more than 20 BRT systems in existence and more are in the planning stage (including Detroit). Within the next few years, BRT will be planned and implemented phase by phase in various parts of Southeast Michigan. The purpose of this paper is to present a framework to identify probable economic and community benefits (quantitative as well as qualitative) of BRT in Southeast Michigan. Taxable Real Estate property, employment sector, population age group, daily vehicle miles traveled, as well as congestion level data were reviewed to identify Southeast Michigan's current and future trends. A Shift-Share analysis using data from Cleveland was performed to determine BRT-advantaged age group. The authors suggested a number of action items to attract choice riders and excite transit dependent riders to the planned BRT system. Based on the literature review and analysis, the authors identified BRT-advantaged job sectors and age-groups within the Southeast Michigan region. As BRT will be implemented in phases, it will affect the amount, type and time of investment. Considering this uncertainty in implementation, projected economic benefit as a function of type and amount of investment was presented. It is to be noted that in order to achieve the desired outcome the system must be planned/designed/implemented within the context of Southeast Michigan rather than just copying a successful system from somewhere else.
ties across the United States (Detroit, MI, Grand Rapids, MI, and Aspen, CO, for example) as a means of improving mobility and accessibility, and optimizing use of street space, at a relatively modest cost per mile ($10 -$27 million) (Kittelson & Associates, 2007) . The main advantage of BRT is its ability to operate on all types of road infrastructures: mixed-flow arterials, mixed-flow freeways, dedicated arterial lanes, at-grade or full-grade-separated transit ways, managed lanes, and tunnels. Southeast Michigan officials have selected BRT as their preferred choice of future public transit. Within the next few years (most likely starting in 2016), BRT will be planned and implemented phase by phase in the Southeast Michigan counties of Wayne, Oakland, Macomb, and Washtenaw. This effort aims to synthesize available evidence regarding BRT (also other transit system) performance, cost and impact to identify the potential economic impacts of BRT for Southeast Michigan and to determine which among the various component elements and features available for BRT systems would potentially provide the greatest benefits, given the region's unique characteristics.
What Is BRT?
BRT has been defined by the Federal Transit Administration (FTA) as a rapid mode of transportation that can provide the quality of rail transit and the flexibility of buses (Kittelson & Associates, 2007) . Transit Cooperative Research Program (TCRP) Report 90 expanded this definition to "a rubber-tired form of rapid transit that can combine stations, vehicles, services, runways, and ITS (Intelligent Transportation System) elements into an integrated system with a strong image and identity" (Kittelson & Associates, 2007) . In other words, BRT is an integrated system of facilities, equipment, services, and amenities that improves the speed, reliability (level of service), and identity of bus transit. In many respects, BRT is a hybrid, rubber-tired light rail transit (LRT) with greater operating flexibility and relatively lower implementation cost. While BRT provides substantial opportunity to address mobility problems at a lower cost, the size and population density of many US cities have posed unique challenges for BRT implementation, such as short-term inconvenience during construction. Especially, in older cities, such as Detroit and its metropolitan region, issues such as traffic impacts, physical separation, and underground infrastructure (utilities, power lines, gas pipeline, sewage system, etc.) are of great concern and may inhibit the fast and effective implementation of transit systems such as LRT and BRT. This is particularly true in areas where road infrastructure and street grids developed more than a century ago due to the potential for encountering unknown objects and systems that may require substantial time to remove.
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One of the advantages of completing the system all at once is the elimination of the need to repeat construction protocols, such as obtaining permits, performing environmental impact studies (EIS), etc.
• BRT is a flexible and cost-effective (from $10 to $27 million per lane-mile vs.
LRT at close to $50 million per lane-mile) rapid-transit system that can serve a variety of urban and suburban constituents.
• BRT can provide express and local services on a single system.
• BRT has the necessary attributes (easy boarding, speed, attractive and environmentally friendly vehicles, and distinctive system identity) to attract patrons from other modes. Also, off-vehicle fare collection and multi-door access tend to expedite passenger boarding.
• BRT can be effectively integrated into the surrounding environment and has proven to generate significant urban development benefits based on the experience of the Ottawa Transitway system, the Pittsburgh East and West Busway, the Boston Silver Line, and others.
BRT Facilities in the USA
Bus Rapid Transit can be classified as Light BRT and Heavy BRT. Light BRT shares road infrastructure with other traffic. Heavy BRT uses dedicated lanes and costs approximately $10 -27 million per lane-mile in comparison to $1 -3 million for Light BRT (Kittelson & Associates, 2007) .
There are more than 20 BRT systems spread all over the USA and more are in the planning stage (Gonsalves, 2012) . Most BRT systems in the USA incorporate an increased level of station amenities and other unique features to distinguish themselves from standard bus service in addition to an enhanced quality of riding experience. An overview of 15 existing BRT systems' physical features indicated (GAO, 2012):
• 80 percent have station amenities.
• One third of them use dedicated lanes.
• 100 percent use some form of branding approach.
• 60 percent of them use some Intelligent Transportation System (ITS) features such as signal progression.
Southeast Michigan and Its Future Mode of Transportation
The Southeast Michigan region considered for this study consists of four counties: Macomb, Oakland, Washtenaw, and Wayne, which includes the City of Detroit (core city of the region). These four counties comprise the region covered by the Regional Transit Authority of Southeast Michigan (RTA). As the metropolitan planning organization (MPO) designated for the southeast Michigan region, the Southeast Michigan Council of Governments (SEMCOG), along with local government elected officials, has selected BRT as the mode of choice for future public transportation https://web.archive.org/web/20161031140647/http:/woodwardanalysis.com/eval uation/. Given the selection of BRT as the preferred future mode of public transportation in Southeast Michigan, a study was conducted to explore its probable economic impacts by examining attributes of various existing BRT systems. This paper documents the findings of this effort.
Regional Transit Authority and BRT in Southeast Michigan
A Regional Transit Authority (RTA) was established in 2013 for Southeast Michigan to address the mobility needs of residents. The RTA is composed of the counties of Wayne, Oakland, Macomb and Washtenaw including the city of Detroit. It is governed by a 10-member board with two from each county, one representative from the city of Detroit and one-non-voting member appointed by the governor who acts as the chair. The RTA will manage the planned BRT system. RTA just hired their first Chief-Executive-Officer (CEO). The planned BRT routes (very preliminary) known as the BRT triangle, cover only three counties ( Figure 1 ). Total average daily ridership of the SEMCOG region as of Figure 1 . Planned tri-county BRT triangle Route (Anderson, 2011 
Existing Transit in Southeast Michigan Counties
There are seven transit service providers in the four counties of Southeast Michigan. However, the City of Detroit and three counties, namely Wayne, Oakland and Macomb are serviced by the Detroit Department of Transportation (DDOT) and Suburban Mobility Authority for Regional Transportation (SMART).
DDOT is the largest of these providers with a daily ridership of 124,514.
SMART carries about 34,000 riders per day. Detroit People Mover carries 4000 patrons per day (http://www.smartgrowthamerica.org/documents/detroit-working-paper-1_4-20 13.pdf, 2014).
Community and Investment Related Impact of BRT/Transit: Experience of Various Cities
BRT has been in existence in North America for more than thirty years. Data on the potential impact of BRT on ridership, development along corridors, job sectors, land values, and other elements are fragmented. As part of this study, the authors attempted to identify the influence of BRT in terms of employment sectors, ridership, system-related investment, property values, and job creation by examining the experiences of cities where BRT is in use. This review explores economic impacts by highlighting them from two different but closely connected categories: 1) impacts of BRT presence on the community and 2) investment-related impacts of BRT implementation. Nelson et al. (2012) conducted a study to determine BRT-advantaged job sectors by performing a shift-share analysis along the Eugene-Springfield BRT system (Nelson et al., 2012) . A group or sector is said to be "BRT-advantaged" when its population grows at a higher rate within a BRT shed than within the larger met- (Belzar et al., 2011) .
Impacts of BRT Presence on the Community
In order to examine the character of employment clusters that are located near transit, the Center for Transit Oriented Development (CTOD)examined 34 metropolitan areas (regions) in the U.S. with commuter rail, light rail, trolley, streetcar and bus rapid transit (BRT) corridors with designated lanes (Belzar et al., 2011) . As a part of this study data were collected using CTOD database of transit areas in all 34 transit regions in the United States. In this study Transit
Region and Transit Zone are defined as follows:
• Transit Zone: the area defined by a circle with a half-a-mile radius surrounding a transit station.
• Transit Region: a metropolitan region, geographically defined by the Center • The greater the number of stations in a region's transportation system, the greater the share of its jobs was accessible by transit.
• Station areas exhibited one percent increase in absolute employment.
• Sectors that exhibited especially strong growth within half-a-mile of station area during 2002-2008 were Arts, Entertainment, Recreation, Food Service and Accommodation (each growing by 14 percent), Health Care (10 percent) and Social Assistance (9 percent). At the same time a 22 percent drop in manufacturing jobs within these transit zones was observed.
• In 2008, 42 percent of all public sector jobs were located in transit zones.
• About 36 percent of jobs in Professional, Scientific, and Technical services are located within half a mile of a transit station.
The Government Accountability Office (GAO) also attempted to quantify the economic development impact of BRT in several cities (GAO, 2012) . A summary of economic development near BRT stations is presented below:
• Cleveland RTA (Health Line) has attracted more than $4 billion worth of investment. It is to be noted that Cleveland BRT is a heavy BRT system (dedicated lane). The planned BRT route (preliminary) of the Southeast Michigan will pass through a number of medical facilities namely Detroit Medical Center, Henry Ford Health system and Beaumont Health system whose annual revenue is more than 11 billion dollars, lot more than Cleveland clinic.
Emx of Eugene, Oregon another heavy BRT system also experienced morethan100 million dollars investment.
• Even Kansas BRT (Light BRT) was able to receive $25 million federal grant U. Dutta for urban reinvestment.
• Metro Rapid of Los Angeles, CA as well as Rapid Ride A line of Seattle, WA experienced limited success.
• It appears that heavy BRT has lot more investment potential than light BRT The GAO also identified a set of factors conducive to economic development near transit. They are:
• Physical BRT features that convey a sense of permanence to developers and businesses.
• Major institutional, employment and activity centers (such as the Cleveland Clinic) along or near the BRT corridor that can sponsor development projects.
• Transit supportive local policies and development incentives. • Both Cleveland and Boston were very successful in revitalizing their blighted corridors. In the case of Ottawa, the BRT was the focal point of a long term growth management policy.
• The York Region (Ontario) is building a BRT network that is being used as part of an intensification strategy.
• Boston's Silver Line waterfront demonstrated that BRT can provide the high capacity rapid transit needed to encourage high-density development in desired urban market.
The GAO (2012) also reviewed BRT ridership data of a number of systems and found that ridership increased significantly one year after implementation when compared to the ridership data of the previous transit service ( GAO, 2012) .
The GAO observed that:
• Ridership data of 13 BRT systems were compared with the previous transit service (typically Standard Bus service); twelve of them reported an increase in ridership of more than 10 percent during the first year of operation.
• Three BRT systems reported that increase in ridership continued for additional years. For example, RTC Rapid in Nevada experienced a 5 percent increase in ridership per year for the first three years of service.
• A reduction in travel time was cited as the prime factor influencing ridership increase. Headways of 10 minutes or less during peak hours also played an important role. Shorter headways also make it possible for student riders to live further from campus where rents are less expensive. According to FTA guidance, shorter headways are important factor in patrons' perception of service quality.
• A portion of the gains in ridership was attributed to an increase in choice riders.
• The wide range of increases in ridership among various cities was attributed to dramatic improvement in quality of service as well as to expansion of service compared to previous transit service. For (Park et al., 2009 ). Using regression analysis, they identified a model relating property value and distance with R 2 = 0.8 and a F-value of 845.55. They found that the relationship between the distance to a BRT station and property value is inverse, decreasing as the distance from a station increases, but linear. Decreasing marginal effects were expressed as Equation (1).
Change in Cost / 20.737 0.018 distance from the BRT station
Deng et al. in their paper citied 12 BRT cities where positive land development impacts were noted between 1995 and 2009 (Deng et al., 2011) . Cities investigated as a part of this study are Curitiba, Bogota, Boston, Los Angeles, Las Vegas, Orlando, Pittsburg, Ottawa, Adelaide, Brisbane, Kent and Seoul. In case of Bogota, after only two years of BRT operation residential rental costs increased between 6.8% to 9.3% for every 5 minutes walking time to BRT.
Investment Related Benefits of BRT/Transit
There are two types of investment in transit:
• Capital investment supports purchases of equipment and facilities, includ- These direct investments in public transportation projects (such as BRT in Southeast Michigan) and services can support short-term construction jobs and longer-term transit operation jobs (drivers, maintenance and security staff, and administrative staff), as well as purchases of products/services that lead to indirect impacts on other business activity and employment. The job sectors cited above are related to the implementation and operation of any transit system. For example, building a system requires construction, creating a need to hire construction workers. These workers pay city, state, and federal taxes. Any transit system, including BRT, requires drivers, maintenance personnel, security staff, ticket checkers, administrative professionals, and various other employees in order to operate. Thus, operational investment should create long-term jobs in the sectors mentioned above. Again, the growth in job sectors due to operational investment in transit is independent of local or regional context. According to The economic impacts of capital and operations spending on public transportation can be categorized into three ways:
• Direct impact: Engagement of workers and businesses in the manufacture of BRT vehicles and control equipment and construction of station facilities and guideways.
• Indirect impact: Impacts on businesses that supply goods and services to fa-cilitate direct spending, such as job creation for suppliers of steel, concrete, wood, and other materials needed for BRT projects.
• Induced impact: Re-spending (multiplier effect) of worker income on consumer goods and services.
According to APTA, every $1 million of spending on public transportation could create anywhere from 30 -60 jobs, of which 48% are direct impacts, 12% indirect, and 40% induced (APTA, 2013).
According to Weisbrod et al. (2014) , $1 billion of capital and operational transit investment can create as many as 15,400 and 24,200 full-time jobs, respectively, in the year following the investment (Weisbrod et al., 2014) . A breakdown of job share by investment types, such as capital and operations, is shown in Table 1 . The job sectors represent only investment-related sectors and do not include all job sectors of any transit region. Construction jobs will receive the most benefit from capital investment, whereas government-and transit-related jobs will benefit from investment in operations. There is no guarantee that capital and operational investment in metro Detroit will follow the national trend, However, the impact should be similar for those job sectors that are most impacted, namely construction (growth of 30 percent of capital investment) and government and transit (growth of 46 percent of operational investment). For example, jobs created by capital investment will almost always be primarily in construction, whereas jobs created by operational investment, should consistently be government-or transit-related. Table 1 displays the likely distribution of potential jobs that will be generated due to investment in the transportation sector. Please note that use of these growth factors for sectors other than Construction and Government and Transit is not recommended. At the same time, it 
Potential Impacts of BRT in Southeast Michigan
This section discusses the shift-share analysis used to identify BRT-advantaged age groups. The same approach was used by Nelson et al. to identify BRT-advantaged job sectors (Nelson et al., 2012) .
BRT-advantaged age groups can be established by comparing related data before and after BRT implementation. Since post-implementation data are not yet available for Detroit, two BRT facilities in other cities (Cleveland's heavy BRT, HealthLine, and Kansas City's light BRT, Troost MAX) were adopted as surrogates for the purpose of this analysis. Of the two cities, Cleveland, with heavy BRT, is closer to Detroit in demographics, job sectors, and others.
Shift-share analysis is used to decompose increases or decreases in various attributes within a given area at two or more points in time (Nelson et al., 2012) . The authors have identified components of the changes that are attributable to regional influence, growth within the attribute (such as age group), or local influence (such as BRTshed). The technique provides a picture of how a region's mix of industries and age groups is changing within a given timeframe. For the purpose of this analysis, age group data for the transit region, and transitshed for the years 2000 and 2010 were collected. This analysis decomposed age group data for the 2010 transitshed into three components:
Regional Share (RS) Component
RS is based on Equation (2) and answers the following questions:
• What percentage of the age group of class (i) within a specific transit shed (s) should change due to regional (r) growth during analysis period?
• If the transit shed's age group grew at the same regional (r) growth rate, what would be the result?
where: t = end of analysis period (year); t − n = start of analysis period (year) i = specific age cohort group class; s = specific transit shed t r E = Sum of all age groups at end of the analysis period (t) for regional level (r) t n r E − = Sum of all age groups at the start of the analysis period (t − n) for regional level (r) t n is E − = Number of specific age group class (i) at start of the analysis period (t − n) for transit shed (s)
Age Group Mix (AM) Component
• Equation (3) defines the degree to which growth or decline of a specific age group class within a BRT shed is due to changes in those populations in the larger metropolitan region.
• AM estimates the share of growth of the transit shed (s) age group class (i) that is due to regional (r) growth in age group class (i).
where t n is E − = Number of specific age group class (i) at start of analysis Period (t − n) forregion (r)
t ir E = Number of Specific age group class (i) at the end of analysis period (t) for region (r)
Transit Shed Shift (TS) Component
• TS is the growth in the age group class (i) in the transit shed due to attractiveness of the BRT. This residual volume is interpreted as uniqueness of BRT.
• TS Identifies the shed's leading and lagging age group class
where t n is E − = Number of specific age group class (i) at start of analysis period (t − n) for shed (s);
t is E = Number of specific age group class (i) at the end of analysis period (t) for shed (s).
Application of Shift-Share Approach to Determine BRT-Advantaged Age Group
To identify BRT-advantaged age group (s), the authors analyzed head-ofhousehold data for the Cleveland and Kansas City BRT sheds and metropolitan regions. Input Data and results of this analysis for Kansas Cityare presented in Table 2 . In both cities, the 15 -34 age group was identified as the BRT-advantaged group. For details readers may consult reference (http://transweb.sjsu.edu/PDFs/research/1237-economic-impacts-of-bus-rapid-t ransit-in-southeast-michigan.pdf, 2016). Again, an advantaged or leading age group is one for which the group's growth rate within the BRT shed is higher (4)).
than its regional growth rate. Similarly, a lagging age group is one for which the group's growth rate within the BRT shed is less than its growth rate at the regional level. An assumption that was made for the purpose of this analysis is that if BRT has no effect on a region's age group composition, it would be the same after implementation of BRT as it was before implementation. There may be factors other than introduction of BRT that are more difficult to quantify. It should be noted that in the case of Cleveland, Kansas City, and other BRT cities, BRT was accompanied by changes in land policies that encouraged the 18 -24 and 25 -34 age groups to live close to BRT. However, this action resulted in displacement of other age groups away from the BRT shed due to higher rent, noise, etc. The BRT Influence column in Table 2 shows that the growth of various age groups in the BRT shed was due to the introduction of the BRT. Moreover, according to the AAA, from 2007 to 2011 the number of cars purchased by the 18 -24 and 25 -34 age groups fell by almost 34 percent (http://www.fastcoexist.com/3027876/millennials-dont-care-about, 2014). Only 44 percent of teens obtained a driver license within the first year of their eligibility, and only 54 percent were licensed before the age of 18. A study by the University of Michigan's Transportation Research Institute (UMTRI) found that, in 2011, the 55 -65 age group was 15 times more likely to purchase new vehicles than were young millennials (ages 18 -24); moreover, consumers 75 years and up have been buying cars at higher rates than those in the 18 -24 and 25 -34 age groups https://web.archive.org/web/20130812112015/http://business.time.com:80/2013/ 08/09/the-great-debate-do-millennials-really-want-cars-or-not/. Although 18 -24-year-olds rank lower in car ownership, they nonetheless travel for work, school, and recreation. From the experience of Cleveland and Kansas City, it can be stated that public transit is playing a role in this context. According to SEMCOG based on 2010 Census data indicated that more than 1.2 million (about 25 percent) of residents in Southeast Michigan are 18 -34 years of age http://semcog.org/Portals/0/Documents/Plans-For-The-Region/Transportation/Cong estion/CongestionManagementProcessPlanForSoutheastMichiganNovember2011.pdf. Transit planners should accommodate this trend when planning public transit systems.
Potential Impact of BRT on Southeast Michigan Region and Suggested Courses of Action
The authors attempted to identify the probable impact of BRT on the Southeast
Michigan region based on the experience of other cities, APTA studies, and their own analysis.
Job Sectors
Job sectors that will be most impacted by BRT and BRT-related capital and operational investment are shown in Table 3 . Also employment status of Southeast
Michigan by job sectors as of 2012 is included in Table 3 . At the time of this study, the amount and timeline of investment (capital or operational) had not been defined, thus the project team made qualitative estimates, such as types of jobs likely to be created due to BRT-related capital and operational investments.
However, as soon as investment amounts are identified, a preliminary estimate on job sector impacts can be quantified using the tools included in this paper.
For example, one probable BRT route under consideration is from downtown Detroit to Birmingham along Woodward Avenue. The length is about 20 miles.
At a cost of $15 million per mile, there is a possibility of more than $300 million in capital investment in 2016. To estimate the job creation potential of a $300 million capital investment, the project team sought the assistance of MDOT.
MDOT Statewide and Urban Travel Analysis staff ran a scenario on the spending-only impacts of $300 million in capital investment using a REMI TranSight model (TranSight Michigan 84-Area v3.2.5 ) with respect to the Detroit metro region. Weisbord's estimate as well as AARA and GAA formulas are also applied to predict the job creation potential of a $300 million capital investment. The results of these analyses are presented in Table 4 . It is to be noted that Weisbord's estimate represents national job growth due to a $300 million transportation investment in the Detroit region. However, construction-related job growth should be local. The total job creation potential estimated using various techniques ranges from 3200 to 4600. Although the total number of potential jobs produced by the REMI model is 1200 fewer than the Weisbord estimate, the REMI Model estimates a greater number of construction-related jobs (1920) compared to Weisbord's estimate (1386). According to Glen Weisbord, 1 regional job growth should account for approximately two-thirds of total national job growth. REMI's prediction of regional job growth is very close to two-thirds of Weisbord's national estimate. It is to be noted that total job growth predicted by the REMI model with respect to the Detroit metro region is close (±10 percent)
to the total job growth computed by the ARRA and GAA formulas, which do refer to regional growth but not specifically to Detroit region.
Also BRT will contribute to the region's GDP. As cited previously, an increase in ridership of close to 20percent can be expected across the region due to BRT (from 188,204 in 2012 to 222,500 in 2030) and this should upwardly influence the SEMCOG region's GDP.
It is to be noted that BRT can be successful, and these impacts realized, only if the system is properly planned, designed and implemented, taking into consideration local attributes. Well-planned BRT is a potential catalyst for the stimulation of the identified advantaged job sectors. Knowing which job sectors have a track record of thriving in a BRT shed will help communities and their planners target the appropriate job sectors in their marketing efforts.
Travel Time and Emissions
The latest data available on the Southeast Michigan region indicated that close to 90 percent of arterial miles were at low-to-moderate congestion levels (Figure 2 ).
Therefore, a reduction in auto travel due to the introduction of BRT will yield neither a significant savings in travel time nor a significant reduction in emissions and noise. These are therefore not considered benefits of BRT in this region.
However, while time spent on actual travel may not be reduced, BRT will eliminate the time required to find parking and walk to one's final destination from the parking location. Moreover, BRT will reduce the cost of travel for riders by eliminating, at minimum, the cost of parking. Parking in downtown Detroit facilities costs from $7 -$15 per day, which is at least twice the standard transit fare.
Transit Ridership Base
The shift-share analysis conducted using data from Cleveland and Kansas City Center. Choice riders visiting these facilities may find it more convenient to take BRT due to savings in parking costs.
Land Development
Most cities with BRT have seen a positive impact on land development after the implementation of BRT (Deng et al., 2011) . Southeast Michigan's planned BRT route will traverse a number of blighted corridors. If the experience of other cities is replicated, these blighted corridors could see a rebirth of development in the near future.
Michigan RTA officials can perform a sensitivity analysis using Equation 1 to examine the impact of BRT routes on the land value as a part of strategic planning. (This approach is explained in the Impact of BRT presence on the community section). Like Cleveland's BRT, Detroit's system will pass a number medical facilities. In addition, it will pass Wayne State University, a pro baseball stadium, a pro football stadium, a pro hockey stadium, museums, and the Detroit Zoo. With such attractions within close proximity of the planned route, a quality, well-planned BRT should attract transit-oriented developments (TOD).
However, policy makers, elected officials, the land bank authority, and real estate developers should plan to play an active role in this regard. To encourage TOD, the following actions should be considered:
Use public-private partnerships (PPP) to fund TOD and walkable streets (a transit mall would be a good example of PPP).
Work closely with the Michigan Land Bank, with the assistance of the Urban Land Institute.
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Encourage local government to contribute more than 32 percent (Detroit's current local contribution) of yearly operations costs.
Pursue HUD and USDOT grants that support transit-oriented development (TOD).
Provide GIS-based economic, demographic, land use, transit, and walkability data for potential TOD developers to encourage and facilitate their plans around BRT.
Work with cities along the main transit corridors to develop consistent corridor-wide zoning. The RTA could suggest best practices for TOD-favored zoning (or even a master plan).
Consider Smart Street concepts when building transit routes. According to Smart Growth America, "Complete Streets are streets for everyone. They are de-signed and operated to enable safe access for all users, including pedestrians, bicyclists, motorists and transit riders of all ages and abilities. Complete Streets make it easy to cross the street, walk to shops, and bicycle to work." 
Ridership
If BRT is implemented along the Woodward Avenue route, it is estimated that the route's average daily ridership will be around 35,000-close to three times the current ridership. As stated before, introduction of BRT in various cities has increased ridership on specific routes by anywhere from 2 percent to 80 percent within a year. Twelve out thirteen cities with BRT have experienced ridership increases of 10 percent or more; it is reasonable to expect Detroit to follow this trend. However, this increase will not materialize without participation by choice riders. In 2012, average daily vehicle miles traveled (VMT) on Southeast Michigan roadways was 118 million http://www.semcog.org/Plans-for-the-Region/Transportation/Regional-Transpo rtation-Plan-RTP. As stated earlier, a planned, multiphase implementation of BRT has the potential to increase daily ridership by 34,000. From the experience of other BRT cities, it can be stated that choice riders (those who will use BRT, instead of their cars) will play a role in this increase. Thus, there is a potential for a decrease in daily VMT, resulting in reduced traffic and emissions.
Federal, State, and Local Treasury Impacts
Investment in transit, both capital and operational, should generate additional tax revenue at federal, state and local levels in the form of corporate/dividend taxes, personal income taxes, and social security contributions. The benefits of BRT will be realized in the form of TOD, job growth, increases in land value and property taxes, and other long-term impacts, but care should be taken to educate stakeholders and the public that under no circumstances can BRT produce direct equivalent returns on capital investments.. 
Median Income

Conclusions and Recommendation for Future Study
In this paper, a framework has been developed to identify the probable economic impacts of BRT in Southeast Michigan. The authors investigated a number of cities that have implemented BRT, including Cleveland, Kansas City, and Pittsburgh, to identify BRT/transit-advantaged job sectors and age groups. The authors also examined specific attributes of Southeast Michigan, such as job sectors, population by age group, vehicle miles traveled, median income growth, and congestion level, and discussed BRT's potential influence on them. This study identifies the job sectors and age group most likely to be advantaged by BRT, based on the experiences of other cities and the specific attributes of Southeast Michigan.
The planned BRT system is currently in the very early stages of development. The RTA has not established any detailed plan regarding routes or other courses of action. BRT in Southeast Michigan has the potential to deliver economic benefits comparable to those of other cities if the design, planning, and implementation follow the suggested course of actions outlined in this report. The following list briefly summarizes the features necessary to derive maximum economic benefits from BRT:
• Dedicated lanes (heavy BRT) • Upscale branding distinguishing the system from standard transit • Improved levels of service • Security system (video camera) • All-season climate control • Off-vehicle fare collection with modern payment options • Responsiveness to the local population (e.g., disabled population).
The formula for computation of land value impacts (Equation (1)) may be used to perform sensitivity analysis to determine future BRT routes. The implementation of BRT in Southeast Michigan is still a few years away, and it will have to overcome a number of political and funding hurdles. In addition, integration of all regional transit systems under the RTA will be a formidable task. However, public transit systems in Cleveland, Denver, and St. Louis have been coexisting and integrating without major issues.
Finally, to produce the maximum economic benefits, the planned BRT must be able to attract choice riders as well as enhance the experience of transit dependent riders.
Findings of this study are: • Heavy BRT has a greater potential to produce economic benefits.
• Arterial corridors in Southeast Michigan are currently at low-to-moderate congestion levels; therefore BRT will not significantly improve travel times or reduce emissions and noise. However, other benefits-namely land development, job growth, improved ridership base, reduction in travel costs, and an improved tax base-can be expected.
• Tax incentives and the high cost of parking at work can attract choice riders.
Federal law currently allows employers to offer employees the opportunity to purchase BRT passes with pre-tax dollars, providing a financial incentive for using transit. These benefits are available only through employers.
• Making development-related data readily available and fostering cooperation among agencies will encourage transit-oriented development.
• Capital investment will produce a significant number of short-term construction-related jobs. Due to the multiplier effect, these jobs will benefit the region economically in the near term.
• Operational investment will generate long-term government and transit-related jobs, specifically, drivers, maintenance personnel, and security and administrative staff.
• Roadway characteristics, job locations, demographics, and other unique local attributes should be taken into account at every stage of development rather than simply duplicating a successful system located elsewhere. For example, 19% of Detroit residents are physically disabled. Facts such as this should be considered when choosing system amenities, such as automatic level boarding.
• In a few years after the implementation of BRT, a shift-share analysis should be performed to determine the job sectors and age group advantaged by BRT implementation. Such an analysis will validate this study's models for use by other regions that may be considering BRT.
The planned BRT system has the potential to foster greater sustainability in the region, more efficient public transportation, and most importantly, a more reliable mode of transportation for those who must rely on transit and those who would choose to forego dependence on automobile travel if a viable alternative is offered. At the same time, there are challenges that must be overcome. It is the authors' hope that the current leadership has the will and desire to embrace strategies (some of them already envisioned by SEMCOG) that will make Southeast Michigan a more vibrant community in which to live, work, and raise a family.
